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Heat Treatment Process and Structure of a Low Carbon Super-high
Strength Quenching and Partitioning Steel Plate

Dong Chen, Jiang Haitao, Chen Yulai, Tang Di and Cheng Zhisong
( National Engineering Research Center for Advanced Rolling Technology, University of Science and Technology, Beijing 100083)

Abstract Test Q&P ( quenching and partitioning) steel (% : 0. 17C, 1.40Si, 1.48Mn, 0.25A1) was melted by a
7.3 kg vacuum induction furnace then rolled to 1.0 ~ 1. 5 mm plate. The heat treatment process of the test Q&P steel plate
was simulated by a shaft salt bath furnace with austenizing at 910 C, quenching to 200 ~245 °C for 20 s, heating to parti-
tioning temperature 300 ~450 C for 60 ~600s, then quick cooling. Results show that with quenching to 245 C for 20 s,
partitioning at 300 ~ 350 °C for =300 s, it is available to assure the carbon atom accumulating to residual austenite from
martensite and get high product of strength-elongation (25 000 ~30 000 MPa% ).
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Fig.1 Schematics of Q&P process
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Table 1 Parameters of Q&P heat freatment for test steel
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1 200 20 350 120
2 250 20 350 120
3 280 20 350 120
4 300 20 350 120
5 245 20 300 120
6 245 20 350 120
7 245 20 400 120
8 245 20 450 120
9 245 20 350 60
10 245 20 350 120
11 245 20 350 300
12 245 - 20 350 600
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Fig.2 Effect of quenching temperature T, (a) , partitioning temperature T)»(b) and partitioning time P(c) on tensile strength and e-

longation of test steel :
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Fig.3 Morphology of structure of test Q&P steel : SEM- (a) typical martensite structure; TEM- (b) dislocation structure of lath martensite; (c)
residual austenite at inter lath of martensite; (d) block type austenite at grain boundary
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